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NOTE: Containment of CucumberFruit Mottle MosaicVirus
(CFMMV) Infection thr oughRootsby Planting into a

Virus-Fr eeIntermediating Medium

Y. Antignus,1;� O. Lachman,1 M. Pearlsman1 andA. Koren2

Transferof cucumberplants(CucumissativusL.) from Speedling-typepolystyrenetraysor
polystyrenetrays with a vacuum-forminginsert, into pots �lled with perlite infestedwith
Cucumberfruit mottlemosaicvirus (CFMMV), resultedin highdiseaseincidence.However,
whentheplantswereremovedfrom thetraysinto condensedpeatcellsor into perlitesleeves,
prior to their introductioninto the infestedmedium,infection by the virus wascompletely
prevented.Ourresultsstronglysupportthehypothesisthattobamovirusinvasioninto theroot
cells is via woundsin�icted throughthedisturbanceof theroot systemduringtransplanting.
Unwounded,newly formed roots that penetratedinto the infestedmediumdid not allow
invasionby thevirus. Theuseof condensedpeattraysaswell asperlitesleevescanserve as
anef�cient meansto blocksoilborneepidemicsof tobamovirusesin infestedsoils.However,
this practiceshouldbecombinedwith sanitationof thegreenhousespaceto eliminatevirus
transmissionvia theabovegroundpartsof theplants.
KEY WORDS:Soilborneviruses;Speedling-typetrays;Jiffy cups;perlitesleeves.

Cucumber fruit mottle mosaic virus
(CFMMV) was�rst found in greenhouse-grown
cucumbers(CucumissativusL.) in 1992 in the
centralpart of Israel(1). Widespreadoutbreaks
normallyoccurduringthesummer, with disease
incidencesometimesreaching100%.Symptoms
are�rst recognizedonfruits andapicalleavesata
relatively advancedgrowth stage. Thesymptoms
on fruits include bright mottling, or mosaic,
and such fruits are unmarketable. The leaf
symptomsinclude severe mosaic,vein banding
and yellow mottling. In some cases, fully
developed plants show severe wilting, which
leadsto plantcollapse.Thevirus wasidenti�ed
asa distinct memberof the genusTobamovirus
(1).

Tobamovirusesare soilborne,mechanically
transmittedviruseswithoutaknown vector. This
groupof virusesis characterizedby highstability
and long persistencein soil anddrainagewater

(2,4,6,7). Presumablythe transmissionprocess
of these viruses is associatedwith wounding
and abrasion in�icted on the root system of
transplantedplants and systemicmovementof
virus particlesthrough the phloem system(5).
However, undisturbedseedlingsgrown in virus-
infestedsoils without being transplantedshow
low, erraticor no infection(2,4).

The technologyof Speedlingtransplanting
is usedworldwide becauseof its horticultural
advantages.However, abrasionof the root cone
on the walls of the tray cells and during their
insertioninto soil leadsto woundingof theroots
and thus exposesthe plants to virus infection
in tobamovirus-infestedsoils. The goal of the
presentstudywasto �nd ef�cient meansof pro-
tection that would prevent the contactbetween
thewoundedroot systemandthe infectingvirus
during transplanting,and thus prevent plant in-
fection.
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Cucumberseedlings(cv. `Hasan') were
grown in polystyrene Speedling trays and
polystyrenetrays with a vacuum-formingplas-
tic insert (obtainedfrom Hishtil Nurseries,Ne-
halim, Israel). Sixteen seedlingsat the one-
true-leaf stagewere transferredfrom a tray of
eachtype to condensedpeatcells (Jiffy Interna-
tional AS, Kristiansand,Norway) beforebeing
transplantedindividually to size 10 plastic pots
�lled with perlite206(size2) (Agrical Habonim
Industries,Habonim, Israel) mixed with a ho-
mogenateof CFMMV-infectedplanttissue(10%
v/v) thatservedasvirusinoculum.Anothersetof
seedlingsgrown in polystyrenetraysweretrans-
plantedinto perlitesleeves(Agrical HabonimIn-
dustries)thatwerelaid on virus-infestedperlite,
containedin plastic `window boxes'. Control
treatmentsincludedtransplantingfrom traysinto
perlite mixed with a homogenateof healthy cu-
cumberplants.

The majority of plantsthat weretransferred
directly from Speedling-typetrays– irrespective
of theirmaterial(plasticor polystyrene)– into in-
festedperlite,wereinfectedby CFMMV (Table
1). In dramaticcontrast,no infection occurred
whenplantsweretransferredfrom theSpeedling-
type trays to peatcupsor perlite sleevesbefore
their introductioninto thevirus-infestedmedium.
Also, no infectionwasobservedfrom plantsthat
germinatedfrom seedsthat were introduceddi-
rectly into potscontaininginfestedperlite(Table
1). Theseresultsstrongly supportthe hypoth-
esis that virus penetrationinto the root tissue
is facilitated by wounding of the root hairs.

In plantsthat were transferredfrom Speedling-
type trays into Jiffy cupsor perlite sleeves, the
unwoundednewly formed roots penetratedinto
theinfestedsoil soonafter transplanting(Fig. 1,
D) but werenot affectedby the viral inoculum;
thus, the plants were able to escapeinfection.
Similar effects have been observed by others
for Cucumbergreenmottlemosaictobamovirus
(CGMMV) (3). Whencucumberseedlingswere
transplantedinto layersof sterilizedsoil thathad
beenloadedto thicknessof 0, 5 or 20 cm on
topof CGMMV-infestedsoil in plasticboxes,the
seedlingstransplantedinto thesterilizedsoil of 0
and5 cmthicknessshowedCGMMV symptoms,
whereasthosetransplantedinto sterilizedsoil of
10 cm or more remaineduninfected(3). Our
resultscoupledwith previous �ndings indicate
a passive transmissionmechanismof CFMMV
andCGMMV into the root tissueand openthe
way to theuseof condensedpeatcupsor perlite
sleevesasanef�cient meansof protectionagainst
CFMMV and other soilbornetobamovirusesin
infestedsoils. Our furtherobservationsrevealed
that transplantingon perlite sleeves or in con-
densedpeat cups did not interfere with plant
developmentor yield (notshown), indicatingthat
the suggestedtransplantingprotocol is feasible.
However, protection of the root systemalone
may not be suf�cient to prevent tobamovirus-
infectioncompletely. We suggestthatour proto-
col shouldbe combinedwith greenhouse-space
disinfectionandsanitationmeansthatareessen-
tial to prevent the infection throughmechanical
woundingof theplantcanopy.

TABLE 1. Protectionof cucumberseedlingsfrom root infectionby CFMMV

Treatment Diseaseincidencez (%)
Exp. I Exp. II Exp. III

Transplantingfrom polystyrenetrays 81ay 27a 86a
Transplantingfrom vacuumtrays 82a 27a 100a
Transplantinginto Jiffy cells 0b 0b 0b
Direct sowing 0b 0b 0b
Transplantinginto uninfestedsoil 0b 0b 0b
Transplantinginto perlitesleeves 0b 0b -

z Infectionwascon�rmed by symptomsandELISA.
y Resultswereanalyzedby Fisher's ExactTest.Numbersfollowedby thesamelettersdo not differ signi�cantly
atP< 0.01.
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Fig. 1. Transferof cucumber(CucumissativusL. var. Hasan)seedlingsfrom polystyreneSpeedling-
typetrays(A) or trayswith plasticvacuum-forminginsert(B) into condensedpeatcells(C) or perlite
sleeve(D) preventedinfectionof therootsystemwith Cucumberfruit mottlemosaicvirus(CFMMV).
Theeruptionof unwoundedrootsfrom thesleeve into theinfestedmediumdoesnot leadto infection
(D).
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